Objective: The objective of this literature review was to summarise current research regarding how consumers seek health-related information from social media. Primarily, we hope to reveal characteristics of existing studies investigating the health topics that consumers have discussed in social media, ascertaining the roles social media have played in consumers' information-seeking processes and discussing the potential benefits and concerns of accessing consumer health information in social media. Methods: The Web of Science Core Collection database was searched for existing literature on consumer health information seeking in social media. The search returned 214 articles, of which 21 met the eligibility criteria following review of full-text documents. Conclusion: Between 2011 and 2016, twenty-one studies published explored various topics related to consumer information seeking in social media. These ranged from online discussions on specific diseases (e.g. diabetes) to public health concerns (e.g. pesticide residues). Consumers' information needs vary depending on the health issues of interest. Benefits of health seeking on social media, in addition to filling a need for health information, include the social and emotional support health consumers gain from peer-topeer interactions. These benefits, however, are tempered by concerns of information quality and authority and lead to decreased consumer engagement.
• Concerns of information quality and authority decreased consumer engagement in social media.
• Health librarians can guide consumers to appropriate health information on social media according to consumers' health concerns.
• There is a need to conduct research to explore the specific health information needs of a variety of health topics.
Background
The trend towards the use of the Internet for health information purposes is rising. In 2010, according to findings from Health System Change (HSC)'s nationally representative 2010 Health Tracking Household Survey, 50% of all American adults reported seeking information about a personal health concern during the previous 12 months. 1 The proportion of American consumers seeking health information online was 15.9% in 2001, rose greatly to 31.1% in 2007 and finally reached 32 .6% in 2010. Based on a September 2012 survey in the USA, 72% of Internet users said they looked online for health information within the past year. 2 According to the report of European Citizens' Digital Health Literacy published in 2014, over 75% of Europeans considered the Internet as a good resource for looking up health information and 60% reported using the Internet to search health information. 3 As reported by a survey conducted in 2015, 68.4% of patients in Scotland had previously acquired online health information. 4 Among the 16 major health topics, ranging from specific diseases to diet to health insurance, it turned out that specific diseases or medical problems dominated Americans' online queries. 2 Tu 1 showed that the following three ways:
Internet, publications (books, magazines, newspapers) and someone else (friends, relatives) have become the main information sources where consumers usually seek health information. Furthermore, other than seeking from publications and someone else, searching online has increased from 2001 to 2010 and grown into an important source. It was realised that health information seeking plays an increasingly important role in users' online activities.
Before the exploration of consumer health information seeking in social media, key terms in this literature review must be identified and defined. Table 1 summarises the key terms and the definitions employed in this literature review.
Consumption of health information occurs not only by persons with specific health conditions and their friends and family but also by people with public health concerns. 6 Therefore, consumers of health information consist of a much broader population than patients. Pew Research Center 10 People who seek information about health promotion, disease prevention, treatment of specific conditions and management of various health conditions and chronic illnesses 6 
Consumer health information
Patrick and Koss (as cited in Suess 7 ) 'Any information that enables individuals to understand their health and make health-related decision for themselves and their families. This includes information supporting individual and community-based health promotion and enhancement, self-care, shared (professional-patient) decision-making, patient education, patient information and rehabilitation, health education, using the health care systems and selecting insurance or health care provider'. (as cited in Suess 7 )
Health information seeking Niederdeppe et al.
8
Any non-routine media use of interpersonal conversation about a specific health topic and thus includes behaviours such as viewing a special programme about a health-related treatment, using a search engine to find information about a particular health topic on the Internet, and/or posing specific health-related questions to a friend, family member, or medical practitioner outside the normal flow of conversation reported in 2012 that among online health information seekers, 16% tried to find others who might share the same health concerns; 30% of Internet users have consulted online reviews or rankings of health care services or treatments; and 26% of Internet users have read or watched someone else's experience about health or medical issues. It is notable that online peers have been an important information source for consumers' health concerns. As people increasingly rely on self-help, consumer health informatics has been a rapidly developing area. There appears to be an increased demand from users to access health information and participate in medical decision-making. Consumer health information resources provide health information to lay users to empower patients, caregivers, families and consumers; improve decisions; and ultimately foster better public health outcomes. 11 Due to the availability of health information on the Internet, consumers tend to engage in online health seeking from professional medical websites and contribute to online health communities. Deering and Harris
12
identified three typical purposes of consumer health information: individual health care, medical treatment and public health concerns. Health information seeking represents intentional, active efforts to obtain specific health information above and beyond the normal patterns of information exposure and use of interpersonal sources which distinguishes it from information scanning. 13 Today, in the Web 2.0 era, social media are pervasive, rapidly evolving and increasingly influencing people's daily life and their health behaviour. With the emergence of Web 2.0, the concept of Medicine 2.0 was put forward to adapt to the improved Internet environment. Eysenbach 14 identified five major aspects of Medicine 2.0 as (1) social networking,
apomediation, (4) openness and (5) collaboration. Within these themes, social media are central venues to the ideas of Web 2.0 and Medicine 2.0 and are potentially powerful tools to engage and enable users in the seeking of 'relevant' information.
14 A wide variety of social platforms aim to expand the way consumers share information about personal health, physicians and treatments. 15 Pho suggested that 'social media is where the future is, and most importantly, that's where our patients are going to be' (as cited in Prasad 16 ). E-patients retrieve information on social network rather than receiving it completely offline, and their contribution is more hands on rather than simply accepting a paternalistic viewpoint. 16 Social media provides an efficient platform for general users, patients and their relatives to access information from other users, ask help and advice from other users, make contributions to others, receive assistance from the forum and share their experiences in the community. With the access to information on the social media platforms, people find useful information more effectively and personally than traditional information retrieval through search engines.
It is notable that social media have become significant online venues for the exchange of health-related information and advice. Health information obtained from the Internet may impact patient health care outcomes. Previous studies sought to survey how health information consumers accessed health information on different social media platforms. There is a need to overview the existing studies on consumer health information seeking in social media and project a whole picture of characteristics and findings generated from prior research. This literature review seeks to synthesise the way peer patients seek out health information in social media and then assist health care providers, health professionals and health librarians to understand patients' and caregivers' needs. These findings may facilitate online health intervention programmes designed to offer social support to health consumers in a timely and effective manner.
Objectives
Although studies have made substantial contributions to consumer health informationseeking behaviour, prior studies have rarely provided an overview on the way the recent development of social media have changed how health care consumers seek information. The objective of this literature review was to summarise current research regarding how consumers seek health-related information from different social media platforms. Primarily, we hope to reveal characteristics of existing studies investigating the health topics that consumers have discussed in social media, ascertaining the roles social media have played in consumers' information-seeking processes and discussing the potential benefits and concerns of accessing consumer health information in social media.
Methods

Search strategy
An electronic search was undertaken on the Web of Science Core Collection database on 23 September 2016. The Web of Science Core Collection database is a multidisciplinary index to the journal literature published from 1900 to present. 17 A variety of terms can be used to represent social media, such as specific types of social media (e.g. social networking sites, question-and-answer forums), examples of social media (e.g. Facebook, Twitter) and platforms designed for specific health issues (e.g. online smoking cessation intervention programmes). Therefore, we decided to use the broader term 'online' to search in order to avoid the potential limitations caused by the search terms. The search term 'consumer health information seek* AND online' was restricted to the topic field. The asterisk (*) was applied to account for variant forms appearing in the search field such as 'information seeking' and 'information seeker'. The time span was set as 'all years'. The search produced 214 results.
Inclusion and exclusion criteria
For the purpose of this literature review, only studies investigating the way consumers seek out the health-related information in social media were included. The relevance of retrieved articles was evaluated using the following three criteria:
• The research should focus on the observations of consumers' behaviours reflected on one or more specific social media platforms, and/or the investigation of consumer's perceptions on seeking health information from social media.
• The findings should identify the advantages and/or disadvantages of looking for the health information in social media from consumers' perspectives.
• The research design should be based on qualitative approaches, quantitative approaches or mix-method approaches.
Studies were excluded from this review if they:
• Evaluated certain online health-related websites or systems.
• Examined consumer health information-seeking behaviour in the general online environment.
• Focused on the perspectives of professionals such as doctors and librarians instead of the general consumer.
• Presented only editorials or expert opinions.
These returned results were screened by title and abstract to establish relevancy. Each paper was checked by the authors. This process identified 21 papers as potentially relevant and meeting the inclusion criteria. The full-text studies that met the criteria listed above were further reviewed. The authors extracted data mainly from the results and conclusion parts of each included article.
Results
Study selection
Among the 214 screened articles, 21 final articles met the inclusion criteria. The full list of articles can be found in Appendix A. These articles were published between 2011 and 2016 as shown in Figure 1 . Each bar in Figure 1 depicts the number of articles published in each year regarding consumer health information seeking in social media. All of these studies were journal articles reporting original investigations. Of the 21 studies included in the review, six (28.6%) of them were published in the Journal of medical internet research, while two (9.5%) articles were from Information research. Thirteen other journals contributed to the final set of the articles (as shown in Appendix A). Table 2 summarises the characteristics of the examined papers in terms of the data collection methods, the targeted locations, the targeted health issues and the targeted social media platforms. Most of the investigated articles developed the distinct methodology to collect research data and then applied data analysis processes. Of the total articles examined, 12 (57.1%) studies conducted qualitative data collection methods. Nine of them employed survey methods. [18] [19] [20] [21] [22] [23] [24] [25] [26] Two of them utilised the focus group methods, 27, 28 and one of them involved the interview method. 29 The other eight research collected data directly from the social media platforms. [30] [31] [32] [33] [34] [35] [36] [37] Several (eight of 21) studies focused on the users at specific locations. For example, 
Study characteristics
Discussion topics emerging from health information in social media
Social media applications on the Internet are empowering, engaging and educating for health care consumers and providers. 40 Consumers use social media for a variety of purposes, ranging from emotional support to health conditions management.
The most popular questions consumers asked to a medicines information service on Facebook were related to adverse effects, treatment options for conditions and drug interactions. 29 Park and Park 33 examined cancer-related information from an online community. The results revealed that the majority (71.4%) of the postings were associated with medical topics. These medical related topics consisted of the following nine subtopics: treatment (24.1%), diagnosis (19.6%), symptom (12.9%), prognosis (4.5%), prevention (3%), risk factors (2.9%), alternative medicine (2.0%), medication (1.5%) and diet (0.9%). Thus, treatment (24.1%) was the most frequently discussed medical topic, whereas the most frequently discussed non-medical topic was recommendations for hospitals or doctors (11.5%). In addition, this study also revealed that breast cancer (34.2%) was the most searched type of cancer, followed by cervical cancer (12.8%) and liver cancer (5.3%).
When it comes to specific information related to cervical cancer, Westbrook and Zhang 31 uncovered eight topics from the discussions in an online question-and-answer forum: causes, prevention, symptoms, diagnosis, prognosis and treatment, remission, and end of life. Among these topics, prevention issues, potential causes of cervical cancer and specific prevention strategies became the major concerns (57% of all the posts). As a common chronic disease, people suffering from diabetes have sought diabetes-related information from online sources for decades. 34 Through the coding analysis of the transaction log from a social question-and-answer forum, Zhang and Zhao 35 identified 12 major topics about diabetes: cause and pathophysiology (6.6%), sign and symptom (8.59%), diagnosis and test (11.48%), organ and body part (5.97%), complication and related disease (8.23%), medication (6.69%), treatment (6.42%), education and information resource (7.96%), affect (6.96%), social and culture (7.50%), lifestyle (6.15%) and nutrient (17.45%). 35 In the follow-up study, Zhang et al. 34 conducted an across category analyses and discovered the associations between certain symptoms and specific body parts, and between certain diagnosis and appropriate medications. Obesity has been one of the major health concerns facing a large volume of people worldwide. Liang Thematic analysis revealed six broad themes from users' discussions: coping with depression (40.2%), medication (11.1%), professional treatment and services (9.3%), understanding depression (7.5%), disclosure and stigma (17.3%), and comorbid mental health problems (14.6%). Clearly, coping with depression was the most concerning problem for the participants.
Seeking health information from online peers
Different from the traditional ways of information searching, social media offer health information seekers access not only to the information on the platforms but also to other users. Prybutok and Ryan 27(p. 136) reported that participants stated the reason why they used social media sources for health information as 'because a lot of them [other users] are having the same problem I am or another user on these sites had asked the same question, and as a result, the best answer was already identified'. People living with chronic diseases and their caregivers are especially likely to seek out peer advice online. 41 Seeking information from peers online is a new way of pursuing health by banding together and sharing knowledge. Practical tips from fellow patients and caregivers can have farreaching implications for clinical outcome. 41 Naslund et al. 38 demonstrated that online peer-topeer support may offer important opportunities to promote treatment efforts for individuals with serious mental illness. In Rasmussen-Pennington et al.'s study, 28 participants also reported that the consumer-generated reviews regarding mental health in the social media sites offered abundant concrete descriptions and situational examples. Therefore, Rasmussen-Pennington et al.
28
concluded that user-generated reviews and social media discussions with real experience offer meaningful information to people with similar conditions. In the social networking sites, Liang and Scammon 36 demonstrated that users shared their personal experiences to seek and/or offer support for problems that they face in real life. By gaining information from others, social networking site users are able to become 'information elite' and may transfer their roles from support seekers to support providers.
Social and emotional support from social media
Social media can facilitate the empathy associated with layperson sources and the feedback from online peers. 42 Across different social media platforms, social and emotional supports were emphasised as some of the most critical benefits of obtaining health information from social media settings. Two studies 28, 36 identified that consumers who have embarrassing, socially stigmatising or disfiguring illnesses such as obesity and mental health issues were more eager to seek help from social media. Empathy is facilitated in social media utilisation in that the user can access help from the virtual communities while controlling their level of disclosure of their identity and condition. 42 While social media platforms may be neutral in terms of empathy, they facilitate the contact between individuals, especially for online self-care and social support. 42 Moreover, the perception of social support from health-related social networking sites was significantly associated with three outcomes: (a) getting a positive attitude towards being healthy, (b) obeying recommendations posted by others and (c) pursuing extra information from one's doctor. 20 Providing support to others on the social media sites showed associations with seeking additional information from other sources and following the recommendations received from the sites. 20 Price et al. 43 proved that patients' perceived empathy was shown to have a direct impact on health outcomes. Therefore, social and emotional support should be considered as an important factor when providing care and help to consumers.
Concerns of accessing consumer health information in social media
Although health information on social media is accessible and free information sources, information quality and authority frequently become the most concerned issue when people consider using the information. In comparison with the Internet (6.0 of 10) and family/friends (5.9 of 10), information retrieved via social media was listed as the least reliable source (3.8 of 10). 23 This was confirmed by the results from Rutsaert et al.' study 22 which pointed out that trustworthiness was the main barrier preventing consumers from using social media as an information channel. Specifically, Facebook and Twitter received the lowest trust as information channels (2.92 of 7 and 3.12 of 7, respectively), whereas Wikipedia had a good reputation (5.27 of 7). 22 In contrast, Cole et al. 19 suggested that the health information found in three online discussion forums was of reasonably good quality and only a very small proportion was considered to be factually incorrect (4/79). This study claimed that the discussion forums do seem to be able to produce health information of acceptable quality.
Discussion
As shown in Figure 1 , the included articles describing consumer health information seeking in social media were published between 2011 and 2016. To explore the reason why the oldest article appeared in 2011, we conducted a follow-up search using the same database and the same time span setting on 15 July 2017. The search term 'social media' was restricted to the topic field. It resulted in 39 121 articles from 1987 to 2017. The temporal distribution of the retrieved articles is displayed in Figure 2 where the X-axis is the publishing year and the Y-axis is the number of articles related to social media. As we can see from Figure 2 , the number of articles regarding social media experienced an apparent surge between 2010 and 2016. The study of social media in the consumer health field happened after the social media techniques became mature and widely available. It is not surprising that the early research studies of consumer health information seeking in social media appeared in publications of 2011. Seeking health-related information from social media is becoming as popular as searching from Internet search engines. Regarding medicine information, 57.4% (2790 of 4861) of consumers from Japan used search engines while 51.0% (2478 of 4861) of them used social media sites. Of consumers in the 18-to 30-year age range, 38.6% of consumers in this age group obtain health information from Internet search engine, 24.8% of them rely on popular Internet health websites (e.g. WebMD, Health.org) and 32.7% of them search by social media sites. 27 Participants emphasised that they used social media sources for health information especially 'because a lot of them [other users] are having the same problem I am'. 27 However, on the scale of reliability, consumers consider the Internet (6.0 of 10) as a more reliable source than social media (3.8 of 10) for health-related information. 23 The majority of the examined research concentrated on one or more health issues, such as a certain disease (e.g. diabetes) and a public health concern (pesticide residues). It was learned that social media held sufficient and rich information in regard to a range of health topics. With the abundant user-generated content in social media, health information sharing becomes more democratic and patient controlled, encouraging users to exchange health-related information that they need and therefore making the information more patient-and consumer-centred. 44 People exchange experiences about their own health issues to help each other understand what might lay ahead. 39 For consumers who are newly diagnosed with a certain disease, there are many former and current patients behind the resources in social media and much of the 'homework' has already been done for a consumer. 45 Although adults with health questions continue to consult with health professionals and offline resources, the examined studies demonstrated that users in different age groups and located worldwide also have recognised that seeking health information from social media provides a significant supplement. Moreover, with the emergence of a variety of general and specific social media applications, consumers gain further benefits from peer-to-peer health care and online health communities. In addition to the information regarding certain diseases, consumers are able to consult online reviews of particular drugs or medical treatments, doctors or other providers, and hospitals or medical facilities. Those reviews and comments were created by real previous consumers and based on their real experiences. Referring to other users' actual thoughts and views instead of the advertisements might assist patients in making more informed decisions.
Although social media have the potential to combine all the best features of existing health information sources, accessing health information in social media could be a paradox for consumers. With regard to health information, the principle dilemma of social media is that, while its usergeneration nature is desirable for accessing abundant real experiences, questions about the quality and authority of the information may inhibit its usefulness. Two studies 22, 23 reported consumers' low trust levels on health information from social media. In contrast, Cole et al. 19 testified that the health information found in discussion forums performed with reasonably good quality. More research into the quality of the health information on various social media platforms should be conducted to direct consumers to the right information sources.
Regarding people with serious mental illness, online peer-to-peer connections are influencing the way people cope with their symptoms and seek mental health care; yet, there are risks inherent in fostering advice from peers in the online health communities who possess unknown credentials. 38 Not only do individual users participate in social media, but also the medical product/drug manufacturers and retailers actively participate in social media. This creates another vital limitation impacting the reliability and validity of health information in social media. Some product manufacturers have an interest in creating fake comments about their products in social media. In contrast to the advertisements on other media such as newspaper or TV, these hidden advertisements appearing on social media platforms are difficult for consumers to identify. Relying on the information accessed from social media to deal with the health condition may cause crucial consequences. In order to overcome such limitation, consumers need to be aware of the existence of the spam account and spamming comments and distinguish the fake information from the real information sharing.
Limitations
There are several limitations of this literature review. First, the retrieved results included only the studies that were indexed in Web of Science database. Thus, studies that have not been indexed in this scientific database are excluded from this review. The selection of the database led us to exclude the related grey literature (e.g. poster presentations). Another limitation of the literature review is the selection of the search queries which might not be sufficient to retrieve all the possible articles related to consumer health information seeking in social media. Third, the authors' selection of the candidate articles may have excluded articles considered by others as relevant studies. Finally, the American national survey statistics referred in this literature review were collected in 2010 and 2012. The references of the European statistics and the Japanese statistics represented the status in 2014 and 2015, respectively. These statistics might not reflect the most current situations.
Implications
This literature review has implications for both health librarians and information professionals. Findings from this literature review identified the disparities of consumers' information needs of various health issues. For information professionals, this literature review revealed a need to conduct research to explore the specific health information needs regarding a variety of health topics that have not been explored yet. Moreover, this literature review recognised the value of enormous health information accessible on social media. Health librarians should be aware of the prevalence of looking up health information on social media and the topics that concern consumers most with respect to various health issues. When dealing with consumers' health information queries, health librarians can be expected to guide consumers to the appropriate health information resources including those available on social media, such as an online social community concerning a consumer's health concern. At the same time, health librarians have a role in informing consumers what the possible risks are of using health information retrieved from social media. In the future, collaborations of researchers coming from separate but related fields (medical organisations, health care providers, medical practitioners and individuals interested in consumer health information) may be able to better support consumers who are seeking reliable health resources and using social media for health management.
Conclusion
Consumer health information-seeking behaviours have attracted a great deal of attention, with contributions coming from researchers, patients, medical practitioners, health care providers and others. This literature review investigated twentyone articles published from 2011 to 2016. The majority of the examined research concentrated on one or more health issues, ranging from a certain disease (e.g. diabetes) to a public health concern (e.g. pesticide residues). Social networking sites and social question-and-answer forums were the most targeted platforms.
It is notable that consumers' information needs with respect to different health issues varied. Through the investigation of consumer-generated information extracted from various social media settings, topics regarding specific diseases represented the information needs from users' perspectives. In regard to general cancer, the most frequently discussed topic was treatment, but users cared more about the prevention issues regarding cervical cancer. Nutrient information dominated users' discussions about diabetes, while obesity discussions focused more on the social anxiety issues. The most evident information need of users who suffered from depression related to the topic of coping with depression.
Engaging in online support groups provides consumers with health information and, more importantly, social support and empathy. In addition, the interactive environment on social media sites enables consumers to find more personalised help to fit their information needs. Although accessing consumer health information in social media bears the above advantages, concerns of the quality and authority of the health information may inhibit consumers' use of the information. 
